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Applied Research, Inc. is pleased to submit this final report on an added
scope to Contract NASB-34337 with NASA/MSFC. This contract has centered on
tasks which support the Beta Flight Test Experiment which uses an aircraft-
borne laser Doppler velocimeter to measure the aerosol backscatter
coefficient. Tasks reported on under this added scope of work are:
A. Using the Beta algorithms developed in previous studies the
contractor will examine the 1982 Beta Flight Test Data for determining the
Atmospheric Backscatter coefficient.
B. Install a signal processing/enhancement program from earlier studies
and provided by the COR on a computer mutually selected by the contractor and
the COR.
C. Perform a preliminary analysis to determine the signal processing
methods which appear to be prime candidates for combining, to yield enhanced
processing capabilities for low signal-to-noise ratios.








2. BETA FLIGHT TEST DATA ANALYSIS
ORIGINAL PACE 1
OF POOR QUALly`Y
Applied Research, Inc. has calculated atmospheric backsca,
data taken by NASA in the summer. of 1982• See the Applied Res+
NASA entitled "Beta Expej-iment Flight Report, Contract No. NABS-34337, August
1982" for a descriptipza of the various flights. This data was taken by a
Laser Doppler Velocimeter (LDV) operating in a single particle detection mode.
The single particle detection mode utilizes a focus position where the
majority of backscatter detections is singular. A. focus of 10 meters was




Applied Research's ;plan to generate atmospheric bsokscatter values for
I_




following; sections and Appendix A contains a complete listing. in order to
set up the computer code for automatic processing, several computational
r<:
quantities had to be defined. These quantities were:
	
r
1) Establish correlation between signal value and channel number
on the signal processor.
2) Establish the	 S/N' value that corresponds to „ zero Area",	 a
c^
ii	 i.e., determine absolute scale for S/N vs. Area.
2	
..
developed algorithm which required the single particle count data (histograms)
as input. The output of this computer code is the atmospheric backscatter
coefficient calculated from single particle data and is called "single
particle R." NASA also requested that Applied Research process the volume
data channel. Therefore, code was generated to also output a volume channel1,7 	 R





3) Leff at 10 meters.
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Applied Research had previously performed the LDV system calibration
under Contract No. NAS8-34337- However, operation of the LDV at a focus of 10
meters required that additional data be taken to completely define the LDV
system. The additional data was taken by W. Jones of NASA and consisted of
the data required to calculate Leff at 10 meters and the waist SIN at a 10
meter focus. Applied Research's "Final Report - Beta Experiment" has a
description of Leff and how it is calculated for an LDV system.
Signal Processor Channel Calibration data is required to establish the
correlation between signal value and signal bin (channel) on the signal
processor. This relationship was established by W. Jones of NASA and is shown
in'Figure 1. This curve was used for all single particle S predictions in
^
this report.
In Applied Research Final Report —Beta Experiment, a plot showing the
S /N	 a
relative relationship between Signal/Noise/Cross-section ( Q ) and Areajt
(Figure 2) was presented. Since plot has an arbitrary scale, it was necess-ry
1
to establish an absolute scale for Signal/Noise/Cross-section vs. Area. This
,.	 is the "single particle calibration" which was done using a sandpaper disk at
a focus of 10 meters. The following section contains the theoretical argument
}
for the single particle calibration.
is
• Single Particle Calibration
In terms of the backscattering elements 6 i
 of a rotating disk, the
f	 signal is S _	 Q1 gi where gi is the gain in the region of the i l, element.
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differential, then, 8 - K AR	 g da.	 This can be rewritten as	 S - p1g(a)dao
a da
where	 P * do is the bidirectional reflectance of the surface and is
assumed independent or as Since g * S/o, Figure 141 can be used to obtain the
calibration constant C where g * 0 •$/ ,a - Cg' -	 C is some constant which will
give the proper value to the equation	 where S' is the
sigiAal return from a sandpaper disk at 10 meters, and g' is the relativel$,
scaled S/NIC, data. Figure 3 shows the calibration data which resulted from
,1-hLs exercise, ""Ilis data allow s a signal/noise i'sigma to be associated with a
particular area at a 10 meter -focus.





0, a cross-seetion can be produced for each signal bin on the
signal processor. This association of cross-section with signal bin was
coloulated for each single particle G> prediction.
Algorithm Description
When 811 of the required information was completed, Applied Resear0i
A	 4	 4.	 A,1	 41	 A	 1 4	 1 41 4.1%
d
4:1	 A 4	 414prowee v	 a ou up as compu er ov e w , v ; woo %A auvwma a	 TZ a M" VA:W %.; V44Q.
The computer prediction code has major sections which are repeated over and
over until ohs data is exhausted. The first section is a subro4tine (OETDAT)
to read the data off disk and translate the proper values to work, arrays. The
second section does the noise calculations for both the volume and single
particle channels of the data. Both oaloulatimis are done by using the data
to "look up" the noise values in a table. A linear interpolation is done in
the table to obtain the fiiia) values. 1,k1he third s%tation is the subroutine
(PATANAL) which is the single particle 6 inveriion routine.
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	 S/N /o VERSUS AREA
(Absolute Scale)
7
The BETA Data is packed into 768 byte records of the Signal V computer.
Each record of data must be decoded tnto the 384 words which are identified in
Table 1• The alternating noise samples were used to calculate a "noise





r ^^	 monitoring the integrated volume $ word in the noise set of data and then
I	 calculating what noise (in dbm) corresponded to this value by using a 	 r
i^	 "calibration table look up" with linear interpolation, The noise data blocks
were further utilized by subt m sting off the noise hits in each bin for the
single particle BETA Data. Care was taken to compensate for bandwidth
differences between single particle noise and volume channel noise data.
^t
The Beta Inversion Algorithm requires approximately 10,000 particle hitlfi
to be accurate; therefore, the data had to be combined in most cases in order
to obtain the 10,000 partiole Count minimum. When this was done, the time
that corresponds to the data was also averaged over the data-taking interval.
Therefore, the output of the algorithm was single particle $ versus time.
However, there is not a one-to-one correspondence between input data records 	 i
	
+A	 and output data points due, to the combining which occurs when the number of
j	 single particle hits is low. 	
$y
	 3
A volume backscatter coefficient was also calculated for the same data as
	
,{{	 for the single particle Q. This data requires integration since the LDV was
focused at 10 meters where it is likely that most of the time single particles
occupied the sensitive focal volume of the LDV. A volume ^ is normally
f	 defined as the backscatter return from a collection of particles_ measured at	 !	 3
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Sd"is the signal to noise return of a sandpaper disk at 10 meters, Po is the
bidirectional reflectance of sandpaper and Leff is the effective length of the
LDV while focused at 10 meters. Leff was calculated by using data generated
by W. Jones at 10 meters which is shown in Figure 4. The corresponding Leff
is plotted in Figure 5, which shows how this data point fits in with othlr
data points calculated by Applied Research.
The integrated signal, Vs , in the volume channel was calculated by
subtracting off the average noise signal (V n) for that time interval. The
r `
	
	 signal return from a sandpaper disk at 10 meters at the focal volume waist and
the bidirectional reflectance of the sandpaper disk were supplied by W. Jones
of NASA.
Prediction Results
A total of 23 flights were processed by Applied Research. 	 Some flights
jiad problems with the data which were caused by data transfer, but the lerge
majority did not.	 The	 prediction algorithm had only two cases where it did
t
t not attempt to process the data;	 (1)	 If the airplane airspeed is less than
250 knots (such as at takeoff or landing) and (2) if the last signal bin
contained more than 5,000 hits.	 Case No. 2 occurs whenever dense clouds aret
{ being flown through and since the algorithm predictions are inadequate here,
the data is ignored.	 Figures 6 through 27-A show plots of single particle
G and volume	 S as a function of time.	 Figures 28 through 49 show the average
f
aerosol backscatter cross-section as a function of time.	 Figures 50 through.




time on each plot is in minutes, calculated by multiplying the military hour






because none of the data was processable by the single particle	 prediction
algorithm. Other gaps in the data occur because of the two cases listed
above. Noto that there are some single particle 0 predictions on some flights
which get very large. These instances correspond to cloud cases. In general
those large values of B cannot be considered as accurate since the algorithm
was not set up to handle high density large particles. The corresponding
average cross-sections and densities would also be suspect: Figure 27-A shows
the result of processing with only 1000 single particle hits. These results
are not significantly different from those for 10,000 hits and indicate that
shorter flight intervals per output beta point may be possible. Further
analysis of this question is required.
The single particle and volume backscatter coefficients differ by a
constant offset, the origin of which is not presently understood. This error
may be found in the calibration techniques or processor assumptions. An
evaluation of the uncertainties in the backscatter coefficient determinations
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3. LDV SIGNAL PROCESSING ANALYSIS AND SIMULATION
Applied Research has utilized and modified a signal processing code
written by the Wave Propagation Laboratory of NOAA. This code was written for
a Data General machine and utilized on the Sigma V computer at MSFC.
Conversion and implementation of this code constituted a significant task. A
listing of this code as it was utilized in this study is given in Appendix B.
A flow chart of the complete code is given in Figure 72.
Basically the code is capable of generating a sinusoidal signal with
noise or a narrow band random process signal with noise, and processing this
signal. according to selected algorithms to give frequency estimates. It is
the narrow band signal which is appropriate for LDV studies. The code was
used in these studies to generate the standard deviation of the mean frequency
a
estimate as a function of the input signal-to -noise for a narrow band random	 t
process, over an ensemble of 1000 different cases for each point. This
quantity leads directly to the expected velocity error for a given case.
Use of the Code
The signal processing program used by Applied Research, Inc. is listed on
the NASA computer system as ARIDAN and XARIDAN. The ARIDAN is the fortran
listing of the program, while XARIDAN is the executable source.
There are two ways of running the program. One is to execute a command
file labeled DANCMD. This will set the .logical unit number ten for terminal
output. The second way is for the user to set the logical unit ten for a
terminal output, then start XARIDAN.
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program will need to know if the user wants sinusoidal or narrow band random
process synthetic data. The program will then list the available estimators
and give the user an option to use or not use them. Then depending on which
estimators are being used, the program will ask for inputs needed to run those
estimators.
Inputs that are common to every estimator are: (1) the frequency of
synthetic data (FREQ); (2) for narrow band random processes, the standard
deviation of the signal (SIGMA); (3) the signal to noise ratio of data (SNR);
(4) the number of input data points (NTOT); (5) the length of the transform
for spectrum (NPTS); (6) Hanning window for fourier transform (IWNDW); (7) the
number of estimates (NEST); (8) type of spectrum plot (LOGSC'L); and (9) does
user want a hard copy of input parameters.
The number of input data points and the length of the transform determine
the size of the signal generated. If NTOT ,`.s less than NPTS the program
generates a signal of size NPTS. If NTOT is greater than NPTS the program
will generate a signal with the size the closQst power of two larger than
NTOT.
When the Fast Fourier Transform estimator is used the system will ask for
the FFT averaging time constant. This parameter is used to set the number of
times a block average will be done.
When the Adaptive Filter - Weights estimator is used the system will need
to know the order of the filter (LORD) and also the normalized adaptive
constant (ALPHA).
When Adaptive Filter - Predicted estimator is used the system will need
the same parameters as Adaptive Filter - Weights but will also require some
others. The program will need to know the number of samples to use in the




filter with the Xulti-Lag Complex Covariance estimator. This option was added
by Applied Research.
Finally, when the Multi-Lag Complex Covariance estimator is used the
system will need to know the order of the estimator.
After inputs, the program will clear the screen and make the plot of the
first time series and ask user if a hard copy is wanted.
The program will then proceed to the signal processing and a plot of the
power spectrum for each estimator will be made. After the processing is done
the terminal bell will ring twice and a question mark will be displayed. This
gives the user the time to make a hard copy from the terminal and then press
return to continue.
The program then clears display and asks the user if a histogram is
wanted. Choices of histograms are power, frequency, and width. If user does







Analysis and Simulation of Processing Methods
	 OF POOR QUALITY
In a previous report (Final Report on Contract No. NAS8-34337, June 1982)
i"	 I
the application of adaptive filtering to LDV processing has been considered.
	 l
It was seen (Figure 6.5) that an adaptive linear predictive filter (ALPF)
offers several dB improvement over the pulse pair processor within a large
i
range of SIN values for the input signal. However, the theoretical limit
	 !'
(Cramer-Rao Bound) for improvement is still beyond this, indicating that
significant further inprovement is possible. The poly-pulse-pair (PPP)
processor was know to follow the linear predictive filler result but
theoretical or simulated results for the ALPF preceding the PPP processor had
	 j
not been obtained. Under the present task, results for the PP S processor (on
the figure called multi-lag =4 case), and the ALPF have been separately
simulated. Then the two processors have been cascaded with the ALPF preceding
j
the PPP. As a baseline, the result of an FFT on the input has been calculated
A-I
4
using the multi-lag L=1 algorithm.
The processing simulated was taken to be appropriate to the MSFC pulsed
system, with a sampling rate of 15 MHz. A Doppler frequency of 4.5 MHz was
r;
assumed, although this is incidental to the result. A narrow band random
process signal was synthetically generated with a standard deviation of .02'
yielding a velocity standard deviation of .48 m/sec for a total spread of
about 1 m/sec. A data sequence of 64 points was used, corresponding to a 4




The PPP processor was taken to have four lags, and the ALPF was taken to	 i
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Figure 7*A shows the result for the standard deviation of the velocity
error in predicting the mean value for the several methods mentioned above as
a function of the input signal-to-noise of the signal. One thousand spectral
estimates were run to obtain each point. The ordinate of this figure should
be multiplied by .795 to obtain the velocity error in meters per second, The
results of this analysis are summarized as follows:
1. There is probably no significant difference in any of the methods at
the extreme points + i0 dB.
2	 In between the extreme points, there is a region (near 5 dB) where
the PPP method and the cascaded processor (ALPF followed by PPP) give the same
result; there is a region (near 0 db) where the PPP is slightly better (about
-5 db) than the cascaded processor; and there is a region (near -5 db) where
the cascaded processor is somewhat better (about 1 db) than the PPP processor
The FFT (multi-lag order = 1) is the least desirable in all these cases, but
serves as a standard of comparison.
The concl;zsion from the results is that optimum processing techniques may
depend upon the signal-to-noise level. In such a case, a more detailed
mapping of the various regions would be in order. This was not possible under
the present contract because of the long run times required. However, these
results indicate that the use of an adaptive filter as a part of the
processing chain will lead to an improvement over the PPP processor of around
one db for the pulsed LDV system near - 5 db.
A remaining question which must be addressed concerns the convergence
time of the adaptive filter. There is no theoretical work available at this
time on this question for narrow band random processes, to the author's
knowle^ e. These simulations have been guided by results for sinusoidal
signals.. It must yet be established ghat an adaptive filter can adapt using




-At4pirtfire - - ---
Adaptive ilter,mult! lag c49cnde
C RIGINdL RAE - ' --
f:VI- I as -order -- -3 ^-
r" PUQH QUALITY
( o -- !Mul	 -ti'lag de	 ^ -
10. 0-1
5-	 --	 ---- --- -
ri
3- -- - —^ - -- -----




















-10	 -5	 0	 5	 10
Signal	 to Noise Ratio (db)
Fig.	 73	 Simulation Results
90












n	 ^ .\ rI








 aM M	 X	 .+ C. w > J w 1-r
»
w	 ^
.U.M	 !D \ 0 Mc0K_,^ L QCtO Z Oh•w N	 ♦ .w v K Ix	 a •+w M	 cc IA	 1\
^k
_O a to K W IL 1 	 I
r w	 UfW ^ ¢NW !-HN0 r	 ►^r M	 V^ N W F	 \ F I W 1 Nh	 Qj' » w	 ^.	 •m K IA a o th9 w	 twor M	 •>	 mS W H^DA OZJ kf• JO	 •+ODj( r s: _	 ^	 V11"^! 1- 0 t0 — — ¢ V a !-	 9 d
r »	 •	 t0•♦ 	 ♦ O . OV 0 "WGX	 W
' ®.\iwW••	 NN,.n O ^DnX C r i OCOLZW Or V f. ~»trM	 WNW -1^ 4.+a^q L wQ^ux;c
w M^!N	 ZVfNtAN mcxa ^ LV dO. daw	 w t7
.. y r MNJ	 fa OV1	 .+ O s ^•, •°•WK Qr- ut 'r	 xwwW
» »NV NZ09 U f'1 _j Z) K K•+Tf-W7t0. ^n
wtZN •2^ X X,j ~^«h fa-Qto^^ ^ V07 QI- Cil c — x H9w ML^f • U1 ..^Q N QO •+W	 P- C9r ;j I-»	 V)^ I C a •O F] W.-•V1 OF LL Wt	 OcW Ot0
r^- » L ^ N NOVn NtO •M O-O
rJ OC
_X 2	 •+ W •- Wf- C 0 x w •.
++S ii r .'• 0 	 • N 1L Nr ID I- ~Wx 0=0	 ">	 Im ~ OQOQQW Z)Ur .. M.. ...1a'O	 ... ..L:: a NOW X	 ♦ 	 F ~ r •► rM1A	 _. f- w L u,"W Uf	 Ul0 — ZO r	 .+.+	 to	 LL a:0w	 x`.. r HJ M a \ OQxYJ0 CO 2 .K^• N ^-+L U1 f`• 	N	 V. GOKHZ ax Ht0r f»O— r+\ N 	 O.+.+I	 • t- _WN• tA	 •+ •1	 N	 OO .j OO -W Qto
» 7 Ok oHwm	 \•r ^.+•<V^ ^- .q • 	 mm
	 aV f-	 Wollarf- AN
H ^ W 7WW	 Or! b r *- ¢ :0u0000ukA •M, F^L 006► 9zwW -1 17wal	 0 r	 DGVfWO O	 V1X W4wei (kf r ••..rCU w \ \W.-i-• -MO m o2 cbu N ..•00	 O	 ® • •	 ®r,,.	 N In
w rr	 % wZZf- WtnoXX V • m	 F- m • ZZNWZ • mmm
	
O • •	 —_	 ►-~ Baiaia °!ft r rmm 0 00E W EX WVm Wa .^ I '°1 •^+r•.N Vtr+ 	fCJ	 t9 •-• L	 6} Uh 0.j O
» yip•••.• »rc — wwcc mw_.ji_L_ I- L& 	 •	 OOGJCf	 .	 Oa W .^•+'M --- :cc
	 L£C/-f- —m -i-m J JZZ	 omm	 VV1»00	 ZOO FK ^/!	 ^ J1►
'	 r Vt<4W M00
	
.---as — CLO[ 00 Q a 000 L O W X V1 1a,. w ZV10 zo V10 tAN. 	 WW a
» rUU
	




w W WWW qp1 w to Nt11 W M
^^





uV VUUUU UUUVV .••	 ♦ VUUU UUVUUUVUTA
9 9 9 t9 mm m 9 9 9 mO m 9 9 G 9 9 0 9 E 9 m m 2 m 9 0 9 mm !". m 9 m m 9 9 G 9 9 9 m m m 9 G 9 9 m m 9{9 9 m 2 9 m 9 t9 9 5
x.90 Z) 69 m 0909 G 9's, _2 m 9900 m G OS GO OZ m m w 09 m9G 996 w9900799 C m 9(D 0 •- rVr•1t m9^
. 7G7709Zm 996. 0 9 •d99 Z.• 7 11 9 Z 9 m m 00 0 m 099 m 91 r L^ 9 r 99 G 10 9 967^. 9 2 t6	 %i19	 909 9 1! 9 ^
^m rvri.iwroraoat9•+ M1t'fV61 w l,Nr`•- CCC%C • Nf`fTV+taf• GDd0 -rinrMtot, wo o . Nf'Iralot,mcbm- njmvTwvvotc^z
3

















in m rz uoa
r
r7 1
LA sr	 o	 r	 w N .F+
^+	 O	 F W •, 2
O	
r	
o	 v	 ^	 f	 •, u x 1►r	 o	 v	 ^•	 .^ .. v o




o.	 .• a	 --	 m	 n	 tv	 n	 a J ^O	 ^	 CO	 r	 m	 y--..	 mn.-. x	 O	 N	 O 1:a ^F	 a2	 ^^.	 h
.r	 m.--A•.^-tD tD 3^Z	 0	 f7	 ♦••••• 	 ^F	 4	 FF	 O	 r. k7I.JT	 6A	 a0 -h	 F	 L6	 - „]	 .. O	 ....	 u	 n	 W ^
	 t• O v1 o 6to	 FF	 to;	 .•F	 a a	 - u	 •+1 +LL •n 	 ♦ h m I + k4 w	 LLMnrtD	 M F a^	 UO	 ••r	 LL.
"D	 a	 m	 >	 >	 >>	 m	 0	 ..rr . 10 »W 0	 ^..	 no•+ s	 k tD	 U	 •• ^•. m	 , •^ •• q . •- n cq m m
	 m	 q	 tz	 k to y^J W	 + ♦ WALL	 A. 7W	 F	 D W	 W t-1 r	 W v r1
	
w ,+ v
	 m	 m m	 F z tJ1 LL,	 o.1r J .^ S 4 -^	 sD .r O
.•.♦ ;! 	 q•^ 	 n	 J.... 1 J,..	 1 J.. .r I
	 I lD	 ...m	 +.^	 a r7	 ^:> a	 /^ D	 ^W.•..N.. aoou	 •^	 ^^	 • LLLL	 •LLk	 kLL	 ^LL	 m	 om.. rg r0	 JV, olaFO	 ^RCO	 .^7^	 »^	 00^^•-i •^+^/	 LL^tD	 BALL •^4t O L W	 0^ . ^'•LOK^tJ13 W n	aW
	
Ntp^u	 ^m a	 "w co l'1 ^ SO 20	 F	 7	 M^ t... ^Ot llf FWO F •.» IAXO«r a FIA 5) Ow
• 1tN	 O •:.+	 F	 -• LLkWT	 ^r	 .. ID	 ..	 f +J . 1 +	 c•wN	 WFNC.Jm
^•-. t1	 F	 •	 WtlkLL: xm Q¢^+%%nx t --rukA»=Mm	 • • k	 • • 4 v ^ • to V
	 +	 WWW •	 • ..- -MO
••	 •^WW .r UMM • »••P•ZLL	 O6,	 OLL	 »%nw	 LLLA7	 1L .rL	 J	 4V10• WrLLS 'tO.•u • ►+^+^	 v	 fnwHF-•W•r	 J	 V1"
• LLOV- W
	 L	 f•10•	 ,..fin... pp]n nq 7nn W .q. Y kLLfIYL • 	 • 0"IIt DtOLtA F'1¢	 Z	 a¢O .^ w 	• • F v('1f	 mN n 	 m.. .N 	w	 ..	 • .r to ...•• Oa1	 W WaOL • • • VttAg:aVFW-•.J	 - r O•a • • F
r U ^• .+ J F ^. F F w • •	 x •• •+ •• • .. u .. a .. ..... • • a • .^ • • h LL	 •-1 •+	 r	 • • NaW --FJa •	 =w	 VfkO	 LLk	 t► 1•	 4LL I W a •	 ^ W t	 r+	 -AUmJV}L •	 • 1	 J?L=w	 • X •	 •	 ►rcc- r d	 CV1 J1uk»t► 1i mm0	 m= r xVtk k w %n O p+ u 1A Lam.	 •	 SJO VIL- J-W%D--a	 •	 01-0U.-r,•+•-llu
	 Mt/1 ><1/
	
•+fL m2 •-• ^O mz ^mrXXfl Yt^fl flufll 	 Safi°.k	 UzOXLL	 u of 0O JLL.Q	 L	 V10CtA^C--0tn^•-•t-	 wZkAt^ 3LLww	 0MLM	 m1.'AD -•N	 MH	 H	 rfhHH ^ H XtA IAxMM t.l	 Q N F.	 M .7 M I. W
lb	 mR	 r	 01	 m	 ♦ 	 m r	 j^tD	 -+	 W	 t`	 r	 M1	 Vf UUuw0 V	 V
I99.0 9400 999 9 4)9 r 29'7 r7 19 x49099 m mom y SOm r/p m 9291) 09 p OrotS:9 ^N4 •+ 04999092 r-T947 ^i q 9r 9999	 lA9GZ99L9499994990 "iN9^ '49-00050999999m609m999+)99990 mm m mm	 #
-+N	 97^ t. 9^9.^o 0 i1Y TO I'D	 1r -To	 fi m G190 m OA m 7093 J^ m 2+ O f7090 .• 9m9 m 0 0 lG(D
%D tt '• t • mccmCtm^NfnvlbDC wC% -1)	 TOfWt- 00am-+N'lr tnsDnmlTm.»Nrf r .ADfACf9.,tnDtDDf,.u;o;
^l











W	 WS	 Q ^ {^h	 Q W w W
	
•+	 Y	 W F-	 Q	 J •	 J.
	
^	 .+	 h C	 A	 fS. r	 •+
	
M1.	 W Q O	 to	 ►". • Q N S Q
	
•+	 h Z W W a w	 J	 •+ ►- h
ub	 O	 7 Q a1-ht^. o-	 E-9;>351C h-	 U O w - a ^, •w+ow- LSG4V
LZ	
a	 ZWOy1 V	 WKF+WG O
JW	 -+	 r	 W	 Wki Q	 iG/-1--	
I
^Vf	 r	 /^	 ^•L,+ H
	
^ccWc DWW
a	 A	 9	 lu	 .•	 •• r	 b Q W	 W Q a — We--
 4VI
	 O	 f,
	 W	 to0F M	 -CL WO w W
J O	 er	 V	 N	 'kj	 Ri	 „sl)	 4^	 w .. m
	 C	 Q U
	
Q J K	 J1-- tY	 N	 •-	 t^;	 M	 •+ U. w
	
7 J 'L O	 h W 6 W Z • dL	 7Q	 O	 V5	 r11	 M	 LLO ♦ 	 J 41.9^	 WUL1-.5^C
•-7	 h	 O	 N	 nyb
	
w	 Ory ^	 O ZOWUW	 Prow LI`ROZ
	 Z	 H	 59	 N	 O	 O	 M. w	 D U94»Vt J	 il-c -0C1.11	 A	 O	 NLt	 '.	 O	 ^'	 h	 •V •	 -J.-Z-- O	 W1-VZ t	 I	 0
.,2	 V	 NC r U	 O	 O	 LL .W. U O V ) O O O ro amwg.r 9
	 :S )-	 *'	 1 'J	 %PS ^	 C!	 V	 ,•.	 U.	 W	 W L d Z fL	 'O W W .• r1	 O
,F9 V'.^^+	 ^ 9W V1
	
, a 0wV)U9	 kn	 •A 1	 Q wmmwG'OYZ	 041=-.P—9	 ... f[
	
{^• 9VIJ
	 .••lD wa w 	U^	 ^	 P47 ..	 J. FTW • '..,OL	 7W c t • wO w W W O
	 U tD H 1d 9 V)	 I tY 9 9 W m	 Z'. 9
	
fY O • ^•	 7 Q F F H O •-•	 K} w ►-L	 Jls t•)	 .^ ^(rr ..1 -+%a VW I + 14+•9-•N.D -!C•D
	 Y	 C m	 WZJW
	
O mww -Y
•+	 U J	 r1	 W	 ^tJ	 C r+ 9 Z 9 Z 9--+T. ^7C-.J 	 O UQQCtY	 W J w f OW ^GQ ^^. ^ . 1 +UW 1 + .. • TL'US ♦ h .++ •tD+	 to	 {, pp ^N)Q	 U WW .-^UWW" 1-60 «. NV mCJ r..,	 .+NWtW	 YJ	 "JU4
	 +f-	 + ► -	 •W1'1 •. .0	 U >-{-OJWJSW ZZWO Pt6W7 • a x  v:..^vJ VIW .. . CN • Calm!• WI&J 1 0 J 1 C J I Z M- :
	
R L1L Z01- M1 -0 5O_OZNwwV♦ 	 Q..O WW^W • fJ tV
	
UU	 lf1	 w	 V1411. V)t • V)S^+ Z • •	 dr•6Q:^Z.Q	 "'rC 0. Qw O7 7 ww • 1/1ww trY t • t • y .W VW toYto >rL lA lDC •-^ W Wh	 HF 1
	
Wh 7WrW27	 1-Va wp . MW
	 0	 u v	 LLJ 1LNJ WIC.J yt F- M ^Z ZQ 1
	 1	 1- Uw 4 VIrUHN b•m	 V1 • 0 ut • • W 2CZcf • J • J • J • 'WO9r..Z t ..	 ! t	 ZWOQ. • tO..-. • OW • • tH • 11	 Q`•'	 NW UUCS . • • -. • • .- • • M1-W m+^w	 J	 A	 J	 -GL 0.^•96D--• s ,^	 U .+.WfY CN YrS(1LZrLL
	
N	 C	 Y !-- NLLh 1 0	 7 tj1 i	 -Zd - WH	 ®WL SCYW SW UU4 LL.0 C1	 JLLW V)0 0Mr WrV1S'aa 	 OZ	 - M Z WO y^ Z • w
^W .+fa ••. UU U.- • ww--WW
	 .-•JYJh+J![J ►.J YJO 7 00400 w	 j ►+	 Z..-• ZQ 1- W
O•-•
	ww w	 0>-w 'J O	 W	 hAFw - CL
Oo	 m	 -+	 ..	 N	 1	 fA	 °1D
U UUUfJU	 N	 N	 N	 f1	 rl	 r1	 NU . 000UUUUUt1NUi .l.1^000VC/
G9 09S r O*0999990090r,099,J 00r,, 9r 000 •SGr^ 4i Gm 9990 0 ri 9 m MD . 90099999909009990O P iL g c, 00000'i 0^3 r, ^, c, .^, r!,. I's, ri ri -9L@9n :^C) rJ r, 9 t,7 a 9 rl ti 9 ,D .^^ f%-Mim06-•90049999•L®M9^.09 .-9906+GrJ990 1 :G-.^Z ri9TiG 9 ^O t"v9499G7,ifl9 •9- • *999 ^-00450©9999SL97999999
^Dh 177PP •- NMV 3f ifi. t- tg P 9 .+, u 1-1f 1A -D h^ GD: 01 9-•• N r1 i 0tAr 00 04 *• NNr)T V ! V)h l -.• P M G 09,"1 T T LA to h WP9 Nrf ♦
....+.... .. .. tvN - NNNN - - - rl - - r1 rS rl ri - t ----- - ♦ • ^ V1Nt! ) V)lJ1 -- U111, - tD ,D ^Dw)D 'D )D ^a iDwtD tDhf+ N•t`[`
•°.. .. .. .. .. .. .. .^.r .^ .. .. .+ w -..r.^-......+.....^.,.r .r ..-. .. .^.. .^.r .. .-,.+-. .., .. ti H - .+ .ww.. .. -. .. w.. .•s. .ti N^.^.A .^w.y
f^ a
as























C	 Z ~  ¢W	 `a
a w at
	 wu	 cJala-	
«°.mot^	 Z O	 OC	 W L BV	 k	 QS	 VI	 11W!r	 HOCL
• \ O W
	
V/W 1 H	 Oh N .J	 hC0\ is 7 Mxx. Z W Wto W to J Q	 Q S }	 lA S Z	 ^L \^	 ¢h	 Zh ¢WW.+!-Z	 O1	 GOJ y^
WjW W m Cb 	 'a 	••-	 OC U	 t- V1 Z x	
.\.	 f'+ V1 V+ Q •	 W	 7	 o 	 Qom+	 •+Lj	
.tall r hN Vl  
..^ 	
7	 1-•	 x S W	 AC	 ZO O •• f inJ	 W O l/7 OC	 r+ h 7 W	 1p L	 H	 Q R •Z Zr p	 OU v	 SmQ . WQ	 hC 00 C	 LX x W	 Vl Z •+ J V1 h	 J tl	 o WW O	 A	 1	 O M W
W W 1 \	 ¢O U
	
MW 1	 W	 Q^ O	 1A 1	 UYIJ •^7 O^ 0	 a -- G Oc	 h O	 W Q S O	 •-	 C O \a A	 .J 1-11
	 'O Q	 af.Jh	 =	 hux •
	
Y }@ 9 v u L a LzW QM	 at, laW 	 w	 Z ¢ '^ W
	
Q W h .•. ,] Q d W	 ¢" ►• S	 O .-1	 m	 V)	 x L W •^YB o ^ 9 M VI M J Q	 J	 mN	 Oh @ L C9	 N	 •+	 1'•O	 •"	 _9 72 •+ a 	 h0 13=C WZ.0 W CL W	 U N	 .^	 KW iM
C
ME 'x
	 % Z Z	 V1 •^- 2 0 0 Do Z L Q ^. •- -^ %	 Z	 V1 6► Z	 " S7 .•	 • q V1	 •11 W r. r. _ .-. ®VI	 Y tr4	 • L Q Z V1 9 •^	 i	 r.	 S h ^"O. Z\ J	 V1 1.-0 O W a Q'	 ^ C. a• Q Z -- C -•	 -+	 ^ 10[	 m	 C o C •^	 4 WZ ^M or-i VlQ O ¢.-• zW¢HWVtO Vtn	 CV .»	 N	 i-+].(^	 N	 ClhW •JL Y Vt -- Y V Z Z h W -^ ►-	 S S Q m Z W • Q Z¢ ftl O -+ M	 i N	 L 1 e'^	 'r	 ^-. Q •+ -+ O ^	 J
•-•ZZwD.-.Cr	 OOa WhhQC-h r••+rh OJ ® J	 •.• V. aoW	 titW	 W -°'C O••+ ♦J J\ ••• M .• VI q W Q d OC S	 7 Q U	 = Q - M • .-^ V S ••• m •• "7 a	 a	 7 •	 •• •• r-• to C toO}JJG•f7Q
	Wh-O[W h	 ZhW (kaw= rm	 NN • 	 •..• i. Z.	 X	 WL (^ • Ot9 of ^ ►+J OY M • h IT  W^-+	 ZJ O^-U	 K-+^+ • W W-7 • W^3 Vf	 r+ W	 ZOW•+ W^+-+ 1-O
	
W • 0 • f ma•.1-> >t111- J 1 S	 WOW F.-	 @ f	 7F- Q'7 O O^ • . h 	 (-	 UIL ^7tAWh7^F-V1 NZJ... J Oa	 ):Q	 V1	 SUM Qa WJ .s = m^202	 Ztll % 	 ZH.• O r- f"+ Z 	 7aNOLO f C O f Q a h V' H '+ uo W. 	 1-•	 Q J Q' U	 Y ••• -- ^-• a H tD ') .-- t!1 i 41 O ^•+ 4	 1 M 0 -..-. •• a h • R
• L®a ••. 111Zh^ .•. • -1	 ZOC.	 t► ^W"«. RCN-• hh'-'tD -3h >.;-•1-7U]:hh	 WCOmf°IOhCOQNZ'-- ^0	 S}W CS	 1	 Ut^l- ZW JZM• -x0 • .. 1C.Z	 t-W++ ^+SJ=^OY^
rma 110Zt. 0	 IOh- OYS asF	 WJt.¢ UGOC? 00 oaaQLlOa	 O^ W^^OQ V1 G`' W^O p0
a0.	 h Q..	 a	 Y'Q •-Q	 QVIU YO ZU MQZ WO	 f3z	 hUQa
mLn
UU	 U UV UUUUUUUUUV UUUUUt. N	 NU	 W	 m WUUUQQU	 U	 V
G	 @ 9629999 sM S -7N VWM019rm@09tl9 . 904+ G9 W Z OGG 9GG9 pa @@ 99 m616i@®41 O .i 9 •+•+-' - • 6959. .:a •-'@ @O : ^9 ^.. ri Q.' @ 003i @' 	 GO903 09 O G . @'* G OO 0  69996@ 6®994 W @ •C OGG 9G*990V• @bU@B96 :60G9G'J Z99GGG@09G rD G9000@69006w 900 @!x9099919 U1tl9®
tl^Dr-'	 •-• NNfIJ1 'D 'D C • w cC	 - rum v owl m1D lzwkD-Xw ^=(;N o -Nf-1r V. tGC_"3019--N^l f 111 Wf^ tt3 q @•^NPl f9 'P 111101'-C+r p,3m N O71100 mt0mti. 00W R3 tm KJ .'^Pf^C'.q g P01Q 91	 RCIGPP GOG 960 @006+-+-+-+--^'+---^•+•+NN NNN NNN:
,,,,,, ,,, ,,, ,,,	 ,.•...	 .. .. .r ... .. .r +...e...^.+-..+.++-..+.+ NNN N N N N N N N N NN N. N N tV N N N N K N N N N NN
94
ty. N








u	 u w m
N	 U	 !- DI NH	 Qf W H
m	 0. Vl W O
r a IArt LL QaJJ	 J Kh0 0-0
W A O WOO
m	 W	 J a- IZ- Q V1y	 In	 ut 1IC U U	 u a
00 W H N SC	 h wo 0 4 7
a ? wtir.h to ^. MQ0 WLL
r C 0 A 'aW C 00. 0 N0IC
^W ^ sr WwOI oozo
tjT.'9	 \ J h 1-i Wt1t Vhh J4a^JrLL W S+-+tSV¢U17
¢	 -	 CA 0.w ... MK WNr3 k +f^,W q u.4ww 7 1 uH J  \ W AJ J . ¢LL SOW¢Vl+-.
w Q LL .+V Wt- hCCt 'AIz
O =+JO L W a'WOwG Q. mw a ..+ wom i waxamr tn w 	 o Sal- X00-U/,►J aw JA F9 MI=VI
¢ 0 •? J a 1 1 J! 1Z J JLLV%
	 Jt7 O













m : N ul
1 J
LL ♦ ^	 k





m¢ J eWC S
q = r n J
r^rn\
^r W w \ m m NCQ h' ••.+ W .+W 4 r•0.
•+^L h rr a w O
w,>rwaWQ•• lnori- Qf M L r C Ot 1[ 7-I. !- lf17.. L,..DC^cra^a
	


















m ^ h	 +tN \ VI	 Oil
QA tO	 a n^-n
Q ^^ WQ	 W m@@u
mm .c n l: x^
kly+ OD '^A.M:.M LL.N67^
m^ rWuMP- NNNN	 ••QU , .OQw WOO	 OO	 !'^
mrW 1,,'3	 n .... .+..	 ^r +F
tWi'.% P-	 W S^h•+O 4A tnhD lhNMGO^HQC	 N ♦
G	 .rX ' In	 C@ W W ♦cf yk,.kl+. t, 1 a 1, 1 1x1	 0	 wW	 ++	 L+ .W h Y`1	 .+ 7	 O	 y pt ^
z r	 +-l. l-• V V. V1 . M h ar m ac m- N t'1 w O a F.a kmw
m UNuaQ 0.m	 WA 	 to +.L LS L,l JJJAfI-t^*..r
C^.` ^-.«. t,7 '"" Q	 OMry r tg .+¢Q4.¢VtiNN^...r	 ®.-rO'W.o CJ0.H..v'!'1MNN+.r ... .. 
m:-1 H	 •-t a DtJ r atk l- •	 a	 6	 1	 a a	 a	 u	 a	 U





^	 w ^	 M a
	
.
UU	 U4Ui^UUI.,IUUUU	 h h	 t0 uuw	 uU	 .+
d4N'Sr"fhb @ 6@& (P bbl 1p m p G T 99WE9G' BST+Si ^4 Qtd C7 +9S(y^t CJ G+ W°f dO 6. ^^f7 cPmfilDmmOb6 <FOWOta@m®O!!
+5 49 b9 ® 9Qt 961 @ Nf.+f ttt 7D +,d l9S9db '9bTm 069196~ CG9 Gt@pty 9 +» m ¢7 tD t9@fAm@b®. ZQm9O @a/@&WCY07ct 61.» 41bbi4u-i99S9Qit91A6695iSR4^At9..tOR+'319tSGbTGIGf9tRm3J9G719Wm••N4DlD[p49t4St7R +9®®mmIDCD@
h !b HR9 .+ ^N n v M .17 f. 0 D0 WMM DOS C% Z. - NMV v U)WN DO tr 'D--N t"i'1 00h l70 MT + N N N MV W tbt- 0] R Q •^ NM  LhWt
+aNVen mm11 -.ti+.Mmmmmmht-1mmr1vv'tvvT v v f"P vN00 U? moo itslP m t.;r Z W l0 w w w .O'D w  N t0r^ t, 
^ 
























M	 W N m
w	 N NN	 H w
»	 W w O
w	 CG	 G 0 h	 J _
wN	 1.. N ®	 •^ ^	 W	 ►+N	 Z..1OQ r mPI®
	
q
•	 O cc	 LY N a	 ..+	 T	 N
.•	 toW O .•• T O A W « V	 •	 ^-+	 t-	 "•
•	 x	 •-LF-N Ta.-. o" tOFt	 O
r	 MM O ¢ 70LJ	 v+aLL Za •	 ^. .T-'	 q	 •+
.-^ N _tr	 t` ^•	 •	 O	 ^••	 w Q;: 7 Z. :1 C	 • W to r•+
r •s 1-Th O-WZ
	
mor - qm M•-ULL...
	
N	 0	 F0^^•••
r0t^o V X  WLL•-•TOL. tw •W • 3a-• 	Q	 LLN •^_
r OZ v6	 Dt-l•.W Nr lnCMmf- W	 2	 a	 \ ¢
c WC
I-	 01N	 0000¢Oq Or CL.N	 F-	 ,--VIL	 q-^¢"^W!	 rW4-JWU JUUOt-OF •+N tn1-U-•W	 D:NJ -	 a	 •i-t'D.qN	 rC L^.'[Wt.^WWLL QLLLL F r •q	 -.CA	 U^Q	 3^aN ^••.^•-••.•Q¢qq WZWQ UN Z(L2t^7L1-tn t- ,J .-+ LY ^+OY^
^LnJ	 w	 LLLLWLL	 C	 A LLN mo , 	OLOLL	 LL.O	 -W_tn
.• Z=LL	 WQ' W?R!-N f•1^M^-+• N'-	 Xf'I + 	••• T'••-•Ow
-.>	 r;y :.lW Wt- t-Ni-• mVm71- L r^ •-• •-,^•• ••••- NT NWmX91n • •+ 0 X'D	 OX	 N	 F
• !
	 .p LY ¢.¢g0[ O[CY. OCCV1 ; q SW N •^.N f1T NtD 4^t14 -• N^NY..T w	 •+f ...y 7Cr ••.n •+ ^C C7J • W.• (1C •Y ¢¢ Q QQ Q3 ^"OOL^O r ^... .. ... .. .. .. ...LL -L► ..	 .•..	 .f .. H .	 .,.. f ..	 .•
^;) <•3 » 3 ti ft-r=c =W •+» kLL LLLLtL l^LLLL343t^t01-10	 • ^2<D t-	 + -•Lp l- r• Lq .. r+
'BJt r UUUUMVIM Llf 3m0-- qr.O	 C.-a^D	 3-- ►-`+_
•,i .- ..w
	 •	 •	 •	 •
•	 ••737WQ
•a0 :0 cAmW .Vmm • m . tn Wt W+e-IYWC ^h WLW WQ'•+OfN •	 •	 •	 •	 •	 •	 •	 • Q •	 •• •	 .	 •	 •	 •	 • H • .. • f^ q l-W a01-¢W 2F LY Fes .!-£^7
-z1LN	 t~	 «+ F	 rTCJt L^ILIn LL mN mr+ .• ^7 •-•F-C . L.^"^Ot C^+ J'+ ^a	 f-A
-awTC ,nL SCN t+. m !- cO .. SA +• JVUVVtM tn wVD V. LLR 4 tY •.•q . ¢ w r-•agt..2DC04.W L00 uN UVVUtnNNMAOLLLL fn	 N a.	 -2mo	 3	 M03	 33t,-.-=W74.	 3 U-
m to N	 (n	 LD	 r	 0




H	 LP Q \
_	 \ f'i LD
	
X	 M	 1
^ L X Mh W
r c 3 t. h uo3 •^Yf	 ••. X	 ►_ N 9lu
a ^ tM. a e fUM W +tn N 3 -• tp
¢ .N•• Nwft JN a n W.
C.^¢N q 101,	 Q	 Pf
ro	 t3
•- N¢StY
.J .-NN nJ^^^Q6N • GmQ 1Q w NN . ..}Q.+OW
QQ >pLa. ¢.MIA OJNC2 0>%% .
	t • bi ts
W LLLL g I -, wr 6. 0
OWWLCCCC.Q ♦ fOr C1CCLCCCMWQ^+
m -. ••-OOOOOQ • t-
^GAUVUUUO.^Q:C9
to	 A \
0990 .dflt9d ^7O J^m299 "9 	 liI	 OD N V J^99049 s0 9 fl '9610 O 90 -SO 	 O0059069 •L m G IL OD 090 9 0©00	
r.	
-.
fl i900S, 9 ,999996flfl SK, :•X690!J7S90fl^r..00OS9909G9: , 09 9 9G1 :r .n ^,. '7 OO.,2,!DW'+i D M 0. 990















%W	 0	 Ln .	 .	 .	 . rj kA
160A r,14,	 01	 1^ ot 9.1 	"I ul m; W rU
r%tDNN	 a M M W	 4	 'D N	 N—T ' (9M •
. •ft r^	 .	 .	 .	 V,	 .	 .	 .	 , - V ot	 at $4at	 W 04






fIVILA xI.- k-Ln LOU) WW o!_W	 Ln	 v ON 	—,a	 as I.-
1^ 	IAJ 1^ 1^	 1D	 1^ 	 ft! 11 1^ 	MO,9J 4WD 	 rt tal rLl ut. 0
0 
f, (u !­ ww w -rq	 T	 .^F.,Nmw	
,	
00
^r o (m . . . WW^! " w	 & ta t,	 . . . . . 4x	 ca
?6ft w) L,	 xL-0VfLn r_ qo	 •-:P? a W
.	 fu,%,	 •	 IV co	 0;®.t wwwww	
—
W	 CL x rd
r	 ,o
=^	 kn l-
1^ rj ^!	 :m!	 tA W 00CU M	 d^	 N -:1. 4;^ 04 ru 00 v	 -	 0 0-	 m I.- MW	 WW
WW U,	 LA,	 V!	 r.
r	 r	 r	 CK








CU 611 S -2 M M	 .	 . . W ww
to 
7 1"! — 0! ^ _• 11 11 " I? , ,	 CL C IL	 C., orW
	 •	 W W W	 IDlu	 h:	 4^ ^!	 ;N N ­ -	 ry	 _-.3 	 r^ t-	 w m	 0	 0	 00j	 ak^'^ fj!	 m0!	 - -3	 m=WC 0I- N* m
__
ru U. L J	 cc
LA • u to LA LA	 'A 0 w in ru -V 	 19	 11^11^	 r"	 U,	 Ou 0, c D
-	 0 :^ 	- - CL
	 M N 1L	 W WV,






:^	 : 2	 00F_	 Wof 0,ru to tow cc fu









,ruuv, cp LA r 9ou
l-
ow l 4A • 4tl­ •	 • •	 9	 I'rd- —OCIZX—CZ" a \ IW-ob	 01p u%baul	 .v	 • - mw	 • I&MWWWLJWWV v w W(nm z I­
wX	 rU	
••
' L -	 1^ -m 0 2 •\ \C%	 - r• ^ _ • m C4z Is J) WND VNWWWNWWCI^ .^ 4n ♦ -L %M-MCC
1-1-11 Im - 04	 N 0 fto co th	 •	 I-
11 IC	 •a c awo ln I T 0 1
xuw	 (L	 00
o ; Eoo	 t__^,;_"WW_
A A	 ru	 M UD m - cc v Q	 wv m oo-c3c m -	 am>uon_cac>.P. >	 cem0
- - - - - - - - - - - -
Ok
obQ
0 0 0 G 19 0 0 (p 0 tp w w 9@@  7 @.N O@@ to m  0 ul <9	 w 0


























^ M^_ 7 X
.w C
T	 S	 ^ • 4 R} C	 •'1 VI
0.N
.\. a n^.	 ^	 y	 a	 .•.	 ovs
n	 .1..	 r	 _ -ISM	 V	 ^iQ QJV1y^	 f?
^*
g
^	 L Q ^\	 •+	 IV.	 C VI	 J X 1-	 •	 \
IJ	 Ic	 fY	 G	 CCL	 O	 Q	 ^ Vl	 Y b -7	 J K	 6.^	 .•	 Cc	 ♦ -Q YO[
rf ►•	 ^	 utvf J En •c	 c tn	 c	 r	 ac a 	 . ►--•arum	 J a	 N .,••*^	 T a_tmC	 ^ \ \Q \ •+R	 H.^	 0. •+	 QG	 h6 t-J ...	 V1	 ^. 04 ^00O	 X I %n	 F0.	 I NJ	 Q••CCSC




ccI.-Girl-!A?N • %AC S-+ •+ L	 V1••!Xt^a^fY.W	 r say.f: t •	 W	 •+.• JJQN •- x-t.-7VIC	 . WC®	 WWQQ N0., 3F O 7Vf ^D^ 111	 M	 O^\ 1 LJW •+\	 1N001.3	 F-^	 :3	 Ix	 O	 .. 1A or at	 OM	 W.««
.+•_ i t •+^-\\O^\VI -IW FSXS@@O	 y m sF-OCNo O^. O. V1'7^rh:.+. (Waal- ►-1-	 r ►- ►-	 ►-	 • 1- ►-L ^rZW-Ic\•+CCa\.. ^e nova
i^U C of♦ 	 6- ••••••	 •	 X • OVI. VI	 N	 • xv1-0.f OJJ0.0.0..^C0.0.7 • • CCO Q	 • Oi	 ;r • .,.. VIW	 '•^ Oi CM'^Y-+ •+-• J2	 CV)N • ^{..	 .	 riOCSF •+FJJFFI-Q!-^1-1-	 0.0[FO m	 s 0.. . ^.'+. ►-G 100-0O V/0^^^•+•-OC@J•O%A	 O	 ac Q C OOR O C C O 7O U 0 O O Ie Vf C O O WLG g eJX}NVf VI W W C.. 0 V1 O^	 O"'f VI	 UO7 U00000	 I-00-MMI.l4QW t.^O	 VIJCW.W^+-•WZ 7CJ^•'+VI C.I.U. « '• 0.CCt0.WU. tl1 VI OCW M 3=
W Q
r	 VI
r	 C)	 NuuvUUUUU	 U	 w UL.1
60@ O ar @@@ 0@ 0.@ T O m 0 0 0 0 9 S S 0 m 0@ 0 0 @@ 7 % 	 9@ b b b b b 0 Iv 9 m b 0@ 9 9 120 b`@ @@ 9©@@ 4tO @ Opp OT	 %9090 @ 69@ 796000 ^ •9 w(D w	 0 1b Z @ m0bb9O ^7:I b 9 b OO b O O bb b@09@9 @O919'Si GN @@b
-a !O 9 O b '7 @@ T@ 9 0 6@ @ O@ 9 O 05. 0 @ 0 0 9 0 b 0 9 S@ d@ 0-+ m @@ @@ 0 b @9 b @ O 9@@@ 6 L O 9@@ 0 C• @@® m
-• NC'I 'r W W f, O1P(D	 1'f YVf tOM1OOP0-•NM V WO C- WUO-+NMw w00	 W A 6^• N M V 0 W 1- m Q.@-. NM V0 ah m P O NOO9bO9@@ @•••- -•.•^-+---•-+-•:VNN NNIUN N :UN,.1'I 1'IffPlf'Il'11.1f'Imm. T T Tf T T. Y Y Y IAM VIbW W13 l0 Vl Ial tD.cO UO













X '^N. W S;O	 H_Nas	 r	 u c	 ^ P^tV7	 ^	 w V A N at_ w	 O	 w w^ N N
`f .• a.	 `. ^.v
-+
Oc.	 • t^l1	 LL	 O	 fU tilt ^ ;JM
!L	 %o	 ..	 Q ^ O O	 ul	 \	 r	 Wto a	 ¢	 W a ^ L] N	 ^-7M ^7 o in• a la
-
_ y v
< J w	 to	 0W	 U C	 w Z J N T N U W 1
trs G	 ^	 W a¢4	 r	 J	 m Ca	 . m	 ••.O tot	 . M^w \ a UN•+	 "/T O N	 J Q .w	 m 	 JUN•-•C	 4•'^ •}9^^d•+/• N•9	 d t'
^( C C N W
	 r ^+ ^	 C ••• •- a	 r ^	 C •• N^ •• •• •• Q N sa LL. O v
t3'u -•	 /••. W.. Q	 .+	 O ♦.+ 	 ^N*^ . N	 r.J	 m ZTQ_>N •^^M W^0. w lq PLL\	 N	 OtA -^	 N ♦ • MW	 ll	 N30 PLL^^ ♦ t ♦ ^W O^6	 12 C \wJ\	 JLL	 f 1 ^ w^a	 ^v	 O W 0, XX^ ^w^7 a u \ •.	 WP ti	 W^ WW6 % 	 QN ^	 mrrw.-.QN	 •r	 M ^ r W \	 ^f '7 •+ ^M Nw (^P	 ♦ 	 Q.e
.+	 WC• WOCa•+C	 •M^w	 N•. •.r NW^@K	 •9LYCCJR W¢VI^•••^rNWW^ {^1W^il ^ZO ^^
r	 Z	 7W.+ m U • -• 9 	 •M LLR•!Y^	 O	 .•-••-•\ 	 cc 	 •.. .+ 4. 9	 wN^O^ M Q^- 0 4, NNOMW 0	 XLL64 aZQ.+: 4'Wr-•\ \	 . M^ p ^.^ ♦ 1 ►+U	 ^'1 '?V	 -•I'1L	 •+!i rZZ ♦•+ 	 rr •Y\.+	 •p	 V1 •^^!t-•J••7CW••O rZZ0^\N`7\W_ \ ♦
p
,,
••+ R 	 I__WZ 000 •r 	JW OC\	 .+I O\ •^^U	 WL<Y •rZS OOOW^/^\	 •-• QaW7C Z	 O
•+ZG01- 9 CW 0Ic Ic	 -+ • OInNic	 £K • LL B OJC!	 G«••m 0WW • -• ^C • WW \X1r 00	 ►+Z 1 •rZt	 .7 ar! • Of U V+•.••N•9r• N• •^^ QJLL	 r	 •+£1-^ ofrK	 X•.+•-NV1Wr =	 O{dH OC	 Gacrc mootn na	 • • J • C •	 a d • • •	 .. Q)=Q+. aZrF1 O00	 • d • e Qa • mr0 wC{► • aOOOQW X 7UUJ • • tr O.£ WNQr02JC WQJLL000 [ 40C'I WL OVULLm jCW • • W • WL 0001U •-•
u -NCO	 t.CWW V1	 QUU .-• V^NOOC-••ONQUWQLL •••• Q1.2 •.LLU CW to	 - m comVnwL vimw a uUC IA -
N	 NI f•1 u
.+	 f11 t
uu	 vu uu ^^
°
@ Ms) '9 % 9 9 9% 9 9 9 9@@ 6@1> 1- 1'9 MM 0 0@ G@@@ 6 6 0 9 9 9 9 6 9 9 . 9 6 9@@@@ 9 9 9 9 6 9 9 m . S1 9 tJ 9@@ 9 9 ^t995.5.7996•Q 99.9 .9999@999
V @966!"!, 967 .99690@^i@599699969@09909G@9@9@9@G5i9."d909G99@9606@9@@09@@999 @95.9@9699@9@@99ZD9@@@69999@96@908@09990 ('f^;
t en KIA at, co019 10tof-W0 I 9














^S V 14a ?J	 _ .r \
n	 to `^ «J	 V J ♦ i 0	 w¢	 o^ e a m	 ^
O	 V O N \	 X
•	 r...• ' X w N ♦ w	 L	 X
n C3 ut a \ O w N w ►+O^	 \ C	 i _ ^9 4 a •i
^-^
i 1 = ^a ro	 uCca e nN «^0 ^ O •-• J	 n ^ !- 4 4 m	 to • m	 m_ 9 N N V _	 .+ «r ul O	 — w J X fa i	 f4 ^ •+14X	 a, N N	 r^\ n	 u> •N	 Vl f W `O fSd1h J 4Z TLNX-+	 X V	 ^V V	 ul^ ^N	 O = V
~ O 11[N•ViCC •..^^tA ^O-•09h- 1 ¢A O\ i ^+QnC O •-+PI V10	 W X • ►+^ ►+ (LOUi^NN`•t••
VI . O 1--	 4f VNNOU uN•...	 • OlAQ •	 p 4 V1 fL d1 .-.y•+NV
. V	 .-.	 . .. 1	 .... ., V V	 a Ot ♦ 	 Q. 	 n "W^« fT n. N.... .... m p^OtA.w dt^^VI tAf nU^+r-•	 N 4.N9m	 ^^•+
:
^(Am nt0 V 4vf>t.Vl to V1Q
•	 O \ Y
.^..	
^~
J ►+ .•. 1 .^ N i-• to N	 \ W:0 • 9 9 6 1 7••	 . I m .. ID O z.	 .`?. \ \ `.H f ^VC • h4.... WO \4	 -m I (i W Q..VxwMQ.	 \_ W	 %Ar0
	 9 W OV N ;UL•-wwW V1-N ® ••• W	 1-W=W
^Ze'7•L. ;.ZC^JVNN X20o N ^+\J	 JJ . JN ►•uM 41 1 ;X;40 Cit1
—0000tal..O..V .. •r '+\ •-•OJJ	 I 1^LS	 .	 . to	 ,L;c X	 ;`^0-••O^-+1-un	 Z I.- — f40	 •+ Oo\	 a44-+a ^d •'• fYwnotnS r-•+.-^\\2\J>OwJ> I; l mtAm	 x z 	 w =v%%nr;OL1-O	 •V	 a 02VI^OC7 OZ4.d N •-S fYCOOIl1 U1 V1	 1 • •-^F- • WF-WOA OT.;O0007Y
v1 •-•+ ►+ 'IA • Q J 0. W	 T p a m F- A m W m X V1
	 O .n O G 4
	 - O V. • W N• W	 F-; Ot W w C C C C n
•	 .. ..•	 •FA m7C	 4	 JJ..:1W; 9=.	 •!-A OUC.1-U. t► t, F--: Q 3a5;tr • ww MCCC COC1-N\GCfYW mac.VAa---Aau @ w VIAAaQ
w
NAVE VI WI t] 6tW N	 ~~IO9XUO.~ aaavuutoioar
.+ N
uu	 w uu u uu
0 0 9 0 90 0 0 0 mm m 9 9 9 9 S d 9 9 9 9 9 9 9@ 9 0 9 9 9 9 m 9 9 9 9 9 9 6 S 9@ 9 9 9 9 9 9 9 9 9 9 9 m 9 9@@ 9 9 90.909909 Ommm 069'91^.+51 99SfS 9lY.90^990m9999999'Sd@@67U99G999mSfg
 ,9099999@@®f8 9 9 9 9 0 0 9 0 9 9 m@ 0 9 9 9 •1 9 J 9 9 9@ 9 961 @ .3/ 9 9 0 m m 9 0 9 9 9 6! 9 9 0 9 9 9 6 9 9 0 9 9 9 0 d! 9 9 9 m 9
 1!
u)^•W Cs9-• N M 7 U1 M fti 9 a V9 .••u Mf ul Df-00.a9-+N1'1 T to W f• m a51. eumvUtt0r W'T 9;. N fn  1A tD I- W Dog •+Nr1 r1D t0f 48NN nJ.N(n f•1(n en P).^ f•11.1 f•If rYf	 -f -T
	 Nul U1 U1 UI U7
 U1 iD tD ^a W W W a1 W O W rR f' r hr- 	 mmw ma mm m=M to M Uf Mto 60 IA.ID toIA to LA) UlN N lA SA Ul ul a% W) to Ul Ln U1N LA Ul N NIA U1 U1 ul N U)91 ul U1 ul LA  Ul ul LA to M W 10 N.D




















v	 m	 r	 ^
J	 011	 .-.	 ••.	
i
p ®	 p•	 N	 M M	 !jG	 •0	 7	 M	 « M	 yZ	 m	 0	 M	 m 0	 ¢:Q	 cc	 ..	 ®	 mm	 ^
CL	 a 
Q	
g!g	 ^v	 `"• a	 z	 N	 N\	 ih
W	 a':	 N	 r w'
N	 p•6
	 W	 C	 M	 ^^	 1
v	 ac	 •0	 r	 4
►m-	 in ^	 ^	 o	 IC	 aQ	 vl	 r	 Q	 _





.UiY	 O:	 QJ	 0	 0	 O	 tlC	 JW	 U	 WN	 •- 0	 O	 JJ>4	 2 4 •+	 Z	 m	 •m0	 J	 2 1	 1 1 0	 ca
1- J	 1- .0	 r	 m io	 O	 ^ 0.	 •-. ••• N	 0	 ^t•1	 S	 W J .J	 W p F-	 p Ic n •	 *..-. w	 t!1 m a	 n 	 w .•
• 6)	 •+	 F	 tY a .J	 m r 0
	
- Cox 	 L	 m.	 w 1 0	 v	 4	 a	 t 1	 0	 -' J
... f.1
	 r4.n r-r	 }	 ..	 U	 ..	 ..	 ....	 . r-i	 ... t!	 .. O	 3	 w	 N	 w .. L^L	 J	 .V	 m .N	 ^('1 ('1
	
H .	 ..1r•-!+O> ^JJv 	 Q	 fq	 C ►+=f ►•.•	 ?
CDO	 M	 O	 W	 •Wa41- • 00	 N	 >^at>^«^.. I I m p m	 C	 O	 w\-.n o a® ►-~	 W	 Q	 0007	 ~ F Jq.J 1-WW	 •r	 >	 •r I ^A..7 ..:r •Am	 .	 Wa	 •	 n ...^.
.nO	 ^VW
	
W0	 O	 4 W W • ^'r t7 J 4CC J F . h• 	Q	 .00 40-0..+•llltAxx^LF••••®OFDA • r 	 WU •	 •F•m	 0.	 •-• 4 ►-1-f	 • 4 •-rQ QC ►.^	 !	 m •+p .rOxQ • • WWQQOI-'+• ♦•-^^	 mm+VIJJ
9~mr . Orr-••.••• ^•.• • ^.• U	 W	 LL .^..0.-. r. .. l•.t4. ^ 1r.4	 O	 O>a • .. .v .. .rN •.. ^T. l-OW •r Ol.a (09m •{Aam o®• • w	 •7CUry U- •	 L^	 ^.. r-r =.. r. Ip.. •	 Q 16	 ^	 •	 • O a W • •+N • n n 0 4	 ^a.•	 mOm • V7
• 4 • •.F rOr • • V.. .-a .. 1^..	 1-	 -LL LLU / ..LLt- • Qr-r ti N •-.	 L	 Q ppg w7Q. VIN0.7SW7U
	
• r+.F • • O>	 •-•	 y(	 aU-t.l4	 Oo=iQQa	 mo
m	 _	 tow
O	 NID	 m	 m	 p	 9
U U U	 U U U	 U
OG99mmO :JmOO9mmry G tiO79O O m 0 G •SGmm?GOOOm © I'D 900 0+ 9 m w	 CD 0 996.®m Om 99 O mO m9O0 	 I	 ^'O	 m9G9Z9m m tp o ISO ^+1'tmf• MGD	 O99O !9 t7G •9 !9O9m9m 9 S. mmm •99m m 99 © OS995im9G mmGmGm	 .•^6..990969 •• G09Gb:.9GG9m99t9^• NP^9m99 m/9t1190m99m G9 .mO9O6m9Om969999 9Gmmm
	
};	 71
0n ? L^ 1. OP Q.	 U m U CI U Q 5,	 wfJ 97 '9 ^ ez 0IS)	 mmn- .. N m T twza h w(), 3) +N in in1' M rl v O tD (D tD t9 h m O. m= NNrt l`t^0l0C OO 1"n m	 Nt1 •► mtD r m OSO •+N1'IrOtD rm OtO •+	 [	 ,. ,799 •-! ^+•^^•+-^•+.+•^^+w... NN +UNNNNPi !'1 Pf P1 ('11'1 (•)f'I f'11'Ir!T
	 t	 °.









7 G C. RI
G w > S
ac
_ _	 ^ NN iA C •N	 +N	 ^!
'^ ifi	 1J1
	 ^	 Q Vf	 fii	 VI	 ^f t ♦ 	 M	 dUf	 Q	 ¢ C	 C	 k1 w L >.	 C	 SS•	 o	 '•	 N	 J	 OG	 ¢	 Q	 wN • a 	 .. 	 ^	 t	 t
i	 x 9	 S+ c. ar o	 .,	 II	 i	 o	 t1X	 XVI	 to	 ♦ -+0 wtri •w
	N	 H	 "7>U	 1	 •+^	 a	 V1n 	 ^ a	 t	 .r to ^ .-....	 ^^	 ...	 y	 .., ..	 Q	 ..	 ry
-)	 •'!	 T0.	 R	 r-. 6 d	 7	 2	 Q 0.	 •. ►. w	 .^. k	 J	 Gf ^ W0	
at	 IL,
eoe--•
zo^a '.0^ :v'",; 'm 	 a ..'i=nc;:	 a	 za	 QQ i	 I°. cz	 r	 ¢	 .o0. •- v'. 	 .	 $ - cl -0 	 v	 S..N .^	 ++4.,.^	 •n	 . a 	v.. •-	 F	 GV^7.0	 ^
*,rI IY1N	
,.
.. 1► w^^a ••. ..'•..S	 S	 MIDI t1P•L$: '^7LL+^'^7	 '»	 LLLL •^	 Ti:	 ALLC	 VNCm	 Ci► i9--
-+•--^--•	 •+^• O	 O	 to • W D Al	 .♦ . 	 OWL-O	 O	 WWL	 •	 w	 • W 	 S -IX	 l7	 OC ili^LLU.O^aC. 7 ct-L •- = Q	 or	 i	 • 77 .y r.^.. Clh0m U m 	 Q 	 000.	 7zzw W7	 W	 4/	 LLillN0.U •.•+a_•- a	 uc^.	 .r...	 Jz-rxa^..... _ -.Ds ^v+ w V ../ V J 	 .-. vt 7w JO^vf7 L F •+'^- u tlf 	 ^ tn	 u1	 ^••	 ••	 r•• •••• 0•-• 	 ♦7 • J	 wFO1	 J F tFF+37 • • NJaH}JSJS7 • V17335 LLL	 Vi	 .-IJ•-r • J'^ • Ja JJ.•-•	 DL7^{-t^DU •1-	 Ga•	 •+	 ¢¢QCC




O ^iL296995095 +90 .a 502 i0 ^d 0 m m fD 0 mm op 00 r2l IV  	0m O 000609 O0 a 1%	 m6b l9 A 99 m 05 G 050S9^.•^.70 x199^20 .406900 r.* 6 400^J90 -1 In 6 4i O m m!. f.1090	 09990 dp ID	 91D20919, . 0007m6 :+6 r 102999924 .9590 s •U-+76 •S+ ifD 600m94m9Si 0192061 S 99G09nQJ 019m / r^m99 :r.4 'L 9957©1D
N ^.^dlat	 ^N+'1^'tn ^O f+ GDT4^Nn ^NP'i r ill tp (^a`ia B++ N P•iv♦ W^f• Mlw p.. Nt•1Y N1DrlAQm-+ wwww w
'A^D+G'DW tD	 O7 w Oo	 OC CA wwo.	 Q Ol O. Or Q L10 G m O 19I'+nf.0w%ImED(D 	 P (aVT.A -AUst0W.13+ ♦ r ♦ 7 Y 0 WW	 AWWIJD
^p.'D ^ D vi v7 .L i0 IO ^O to ^O •	 .D ^D 1 D	 O tD • OIza IPA	 +D ^D ^ t Ww w ^DW'
.a 














W	 •-+r S	 ^
(P






3 5 	 W. .=J an O
c`"n	 ► 	 rN `h ?
	 ? v,	 oc	 w	 +th	 CK W 0..	 M +'+
`
eGam.	 J	 J XO.	 O	 40.}
^r 7i	 e w	 i X'% Ck ¢: a a	 -^	 u	 x	 FZ40
j	 s O	 a	 Oor I- •
	 OX •	 N x 
M	 of ? X.	 ^	 {^}	 ft .+
¢ ora	 O}	 ^	 •	 a+0 •+
,Y2 • a0.	 M- "w	 Q	 W YQC?N++ •	 •r	 w	 .}
n	 «t^-	 v +S	 c xta	 kWaw	 x	 +p3gQJ'^	 W	 +	 S ...OWXOaJw	 w	 \®0.tO? •	 "Ot0.	 w	 J J	 =W rOx
	 S +	 ^	 +
nr y »c	 .w	 Ixa >aaQwa	 t-	 ••
r^^ o.•car.^.e-a	 t- -J j
r W. CJ	 .•A Q .J	 N A. 0. J W W J v+ ? rm?wwwtt	 • •W	 W	 i'fOr	 a xa N	 !-^ 	 "J	 ^t
tt w	 1 +r^^n? +u^?	 p ar :aXWxxtn	 xx	 1	 >X
isi I'°i	
^i	 ??a?aW • .O[.^..
+	
.N+.	 rai aNad NX	 Q... u. S:	 t9 '•( a.	 tw e+`{0. 
	 K
._ A^^0.M . • iY+ • PY (11 V1? x•(J	 1	 W	 w^.N	 .+ 1 X^?!
_	
_ ^+(	 N`^V1V1r,tt1V1••V1aMD 21	 (	 C w	
r 
	 •+ +' 	 ••• H Ak 1 Vy	 ?ON? 1. V1 ? V a y W.Z °^	 k	 ^.•nt., ^`!(•.•	 •1.. .,1W.T+.....+...^.+w.,.0	 3a^ a:z•	 RW I.L`CK?	 Q^ti1.+tir...'^0.w+?*tYW
^ h
k^
mtJr t? 4 V 4 E,1 U	 .r	 r
r^»
w7ro samjljmm0i4 =Sa+ MGMm +e e .%-V- %9r99Ge C? mm Tmm9m 9^9Ri^'9G^5	 m9 mma+Rm loM+^ ^^M%MMM m wMgopNd1 f9.4t S,^AmmQfD 6rrsa sQW9ro J7?9r^96++St g 9r99l4'^R?'7t9sfl CF9*L 9'S4roCDAmm^9 ',99+S S^Qmm. tll
J' b	 btr EA.wN i+trUl. ^A r. + WPb .. +	 m; Vt tQ4" + (U. tR M .. tU R Y M In r• m C%S+•+N 1'1r.k
















	'^~~~~_~~~^_~^^~~~^ ~~^^~. ~^~ .~~.~~~ . ~~. ~ 	 ~.. ^ ^ ^ ~~	
^
,VA VMIL3114ML	 Ito

















70000 c	 RON &^ RICHTE;
	
^^ U- ~~ '~ . ~~^ ~	 ~	 - ^ -~------- --	 - ` ~ _-_. ..	 --.. N -	
~ 	 ~~	 `
11,000 c
6000 C OL01	 PAX	 ENTROPY*
21.0 00 3_	 PAX	 ENTROPY—YULE/hALKEF--PL0,1















54 -	 54 * 003 ISA(4)=*FALSE*
L°5 -	 5S.Ou0 1	 FALSE
56 -	 56 * 000 fSl%(6 ).-'.FALSE.
57 57.000 lbw(7)=*FALsE-q---.
8 5be000 JSw(b)=oFALSEo




6 1 .SLR 0	 --jY h I I	 FAL 5 E.
r, 2 -	 t; 2.000 I	 IA (12)=,FALSF.
t 3 F A L$ f
'4 64. 000 IFA(14)=.FALSL•
t 5. 5., 000  .-	 - I ',' .. ( 15) =_9
- L 6 66.000	 C
0 679 000	 C INIIIALIZE	 PLOTTING	 PACKAGE
68 ti e, 000	 C
—0 .	 .._.. . t,9:.000__	 .. C A4,L 1NITT-000Y.—
70 70.000	 C
— 71 ---.71,000 T.-UP 9-1- F A ?AXE T.E
72 72.000	 C
0	 -Ckl.L INPUT
74 '74. 000	 C
"V	 C Q 0- C
7t.000 
	 C INITIALIZE	 ARRAYS t 	 OPEN	 FILES,	 ETC.
77 -----77.0.00_  C
78 7&. 000 CALL	 INIT
11	
73-AS-Q o C
CO 8 0 0 0 0 G C IF	 %E	 ARE EXAMINING	 AN OLD	 SPCMCP	 GO TO HISTOGRA
2 62. 000 1 F	 TSIPC o EQ * i	 Go "id 
3. 3. COO _C
^4 84.000	 C GU	 IlikOUGH	 THE	 DIFFERENT	 ESTIVATORS	 NEST (IJWuEER
^5 rz AJU D C	 i) 45J	 m
bb t. 000	 C
7-
88 6b*0*00 NPTSF2=hPTSF
P 9 00 1510=1
90 90.000 FLAGG=0
R U E
92 92,000 00	 129	 IDA1=1.,LORD
M t.
93 'm--93 - 000	 1 ^ j A V	 1 1) A I	 W QT	 I D.A I
U	 94 94. 000 fiC	 10	 1RLZ=Is1OrNPST
y 5 9'-)	 Q 0 Q --  I k T = ' l.FL Z
9b 000	 C
--9
98 96.000	 C —AN()—STOREGET	 DATA,	 IT	 IN	 SIG
99
100
9.9 -a 0 ►
-	 1000 COO	 C NSL' rp =O--*lNDlCATLS	 THIS	 IS	 FIkST TINE	 Thy(
^
101 -	 101 • 000	 C NJ T-- A. Yl
1 C 2 -	 1 02	 000	 C
a' 105
ORIGNAL PAGE IS
I F — 10b.000 C PLOI	 COMPLEX T14L	 SERIES
1C9 — 109.000 C
119.000 C
r) 1 20,000




,4 134.000 C ALLC%S	 IT	 TO Dn
	
AN FFT	 ON	 ALL	 INPUT POINTS
	
(NTCT)
1 ,19	 — 131 q	 000 100 NDAT=64
140. 000 NPTS^=NPTSF2
CALL	 SFIFET







=	 I V, ,,	 COO CALL	 SI'CAV	 (	 1 51, I wLL)	 OF POOR QUALITY
15t.000 c
1	 -	 1`7.005 C ILr,T
	 IF	 UiSI:,EU
-	 1 SC+. C00 C
_j 5ti.000- --- IF (I SwS y 1)	 CALL	 PLSPFC_J- 1STj -	 	 --
-	 lb p .CGO C





109000 G	 T, - 	40
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-__1 6 5 0 G U o C- -
-
---
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c 1	 . 000 C
.. 1 . C00 C
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^2	 C00 C
4-:	 -.CCU C
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.2 s(. C00 DC	 `10	 If AA= 1,LOPD
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• 2.1	 000 NhAT=LOF D
!^. C00  Nf TSF=NFTS
C.00 , U GC	 511	 ICA=LORC)+1,4 • VPTSF	 ~
4. • •000 CALL	 SLIfET
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000 C
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_ - --	 _
SIC(I)=k(1)	 -	 - - --
^?	 .OJO b05 C_oN71 NUE
3. .003 NI	 =	 L'OkL•2
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4. Coo 11c	 dio
.000 t0__b FIG(I)=C!APLX(10.0f0.0^___
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!17.0-13 IF	 ((1N1S?.FC.0).A ti u.(I%FC•FG.1))	 GO	 ?C	 62
7r. COO IF	 (IHI ST.( -,I	 GO	 T r)	 02
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r4 	 c.GOO C --
4:t. COU C
4	 y .c00 C
^31.coo C
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4•,(,000 1'	 ALC','RTHOw
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T' , 4.000	 h	 17h(I0,I000)	 (LAHcL(J,I),J=1,10))
5,C)0 1000	 FC- Ll AT(:0a9)	
--	 —	 -	 --	 -	 ---
4 4 t.CL0	 1G0	 CL%TINUL
`J	 Erna	 C	 %9w	 kkl'kINT	 NAME	 OF	 ESTIMATOR	 ANC	 ACCEPT	 A	 1
L' ° LO 0 0 c 1	
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_ -	 - -- —	 ---	
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IF CO TO 340
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G.coo C IF	 ftx	 ENTPOPY	 OR	 ADAFTIVF	 FSIINATCPS	 NOT	
-
5410000 C _S_PtC lF 1 E-D	 A%0. IF	 w_ULT 1- LAC	 C0to ?lLL Y	 CAV_ANI A-%C E
-
i 2.000 C 15	 SFECIFIFD f 	THi1.	 GET	 NUNtiER	 CF	 LAGS	 (GRDER)
b!4.000 X40 lF	 (L- q U .EL.	 -1	 .ANU.	 GO	 TU	 341
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g o 000 c
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V J 0_ c
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.^4. COO 1 hl'Ul F PEW
S.000 G UTPUT FP<EU
t 0 0 0 C	 ----
_	 7.000 C	 _ A_ND IF - 1T - 'S NURP !)ATA, itt -NEEG .- A h-ICTH,. q
",b.000 C
-Z
x.000	 _	 I F ^ISVhI^AT ._Fl y . 2) C O TU 2. 323 __
	







 "+ C00	 CC TC 3o ,
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t .-C 0 0 GUT, UT
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.; 1 G'1A
. 0 7 . C 0 0
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C L _ T i J 343 
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'111000 350 OUTPUT	 ':5T1 1, A7EU .► 10E-hAN1)	 SNk	 OF	 CATA	 (CP)'^SKa
"I d,000 c
3.000 C GFT	 1nF014 4ATION	 AnOUT	 FFT PFOC'ESSING
14. 000 C
x:.000 .lbl IF	 (W-T	 .LT.	 1)	 GO TO	 3LO
_ 11 4 000  OUTtlUT	 'TOTAL,	 NUMECk	 OF	 INPUT	 DATA	 POINTS'
,7b. 0(l0 1NFUT	 N71T
100000 CUTFUT	 NTUFT
0.000 IEPCFLT=O
--^h^„._C!0 If _his.(1).C^+.ISw^:1.Ok.ISk^^ . .CR.TSN	 1_).CR.ISw^S^.CRLI"^.(^	 ----	 -
2.000 •.Ck.ISw(0)	 15NCNLT=1
J.G Ih	 (ISFCrLT	 .F6,p	 1)	 GO	 TO	 361
5 F 4.00'0 CC	 Tu	 jr v
.lt7 CUTE ' l T	 'L!- NC1F	 CE	 T L ANSFf ^ v	 h Ch	 ')PLCT1• Ua	 (PC REF	 OF 	 2)'
't




G0--c —- —	 —----
	 -	 --
'	 '5,000 C Cl,=*0	 IF	 IT'S	 APPkCPFIATE	 TC	 ASP	 1► ECUT	 wI%DLMINC
40OUO C (IF	 IT	 ISo	 UO	 1'')
i.uj0 30i 1h(1Sa(1).UF•ISw(5).OK.ISr,(0)	 GO	 TO	 391
oon C C	 '­Y2	
_	 __ ..	 - . -
_	 _T(;
S o 4,0S0 3101 CUTFUT	 'wINULw1NC	 FOk	 FOUnIER	 TKANSFCk	 S	 (1/0)'
CCO 1'.NUT	 1 ok'.UM
CC, ) Cl)TPU T 	 1 a%:ja
IJ
 97 , C"0 C
-








t- n I * M) Go To	 3v4
1'2.O00 393 CUTFUT	 'h F 1	 AVEkAGING	 TI v E	 CGNTSTANT'
0, v J, C00
--
-1NVUT	 !.AV	
-	 - --	 -	 -	 -----..-	 --
, 04.000 CUTFUT	 %AV
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- -- Ih	 •''F `T,(;T,) 0093	 %' ST=1000	 --- -	 -
61C.000 IF	 (151'CHLT	 .LU * 	1)	 Gil	 TtJ	 395
t^:1 GOU _ CC T(	 X96 _
	
-- - - ---	 -	 -----
-
t	 d.00J 395 ULTPUT	 'Sl, ! M7	 Ufy	PLnTS:	 LENFAP	 (0)	 Ok	 LCG(1 )'
F f ?. 000 _ — INPUT	 LOGSCL -
u 4.000 OUTPUT	 LnGSCL




E	 0 C  I'.f'UT	 wCT 









^.._-- -- ------	 --
2.000 C IjtlTNU1'1NPl)T	 wCTS(,*,)'
115
2:1.000	 C__	 I%r,UT	 hCTS(4)
24.000	 OUTPUT'U0	 V(U	 WANT	 HOCOPY	 I-VES,O-NC'
25.000	 _	 _	 INrUT	 HUANS
620.000	 IF	 (Hf ANS.EG	 1.4
	
)CALL HDCUPV	 - —^ 
?7. C00	 CALL 6 pASF	 _	 _
.?E. 000	 RE Tl ► kN	 -
s ? S . 000 	 F N 1, _	 _	 _ _ _	 ORIGINAL PACE-18..
-
1 -31:
3 0 000  C - -_ _ _
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" • c.•Cu)	 C• ......................................,...............................
-7.000	 C	 --
0	 0000	 C	 THE,	 CR,'.NL	 7`ITIALI?ING	 kOUTINE
t !S. C00	 C	
--	 -_	 __-	 --^ - ---4(	 C20
	 l
41.C"0	 .......................................................................
t4.. C', 0	 C	 --	 -	 -
_ 1 4-'. C00	 CcwMr%/Si+F C/	 1 SNCFL(7 ), I SPC
44.000	 CCM&,Cti/INITIAL/ 	 IkN,IFF, %o TfuP	 -	 -	 --- `—
_14`.000	 Ct^^0	 N;. ST,I. A V,1 r_", T l l.'II , w,L-C4D f ALPHA,wC_T5	 1"1r^N0-_
:t.CGJ CC rv ('./SIGNI/	 c1 :(1024
	 6SL7(1024),k%P C 	IC 24),
1 7.cU0	 1NrTSF,'.F TS,,IBS'. 	 T,tiTl1T,'1_^NT,F'SIG,Sh^F^S!^F,	 -
c 4E.003
	
21SYN. AT,GSIC,GN( ► JSf',Fir:U,SIGr^A
' 44.Ov0 _-	 CCwwCa/I',.Si
	
>rn '',-'A(10), 1CT,LOG;,C L,F :kST, 1FXFL,LNA%'F(4),LFL
>O.000	 C(w%or'A/L^4LS/1 AurL(20,o)
^ i 1.00o	 _L( ,1 CAL	 FIk51,L1'L
E5i0000	 CLwPLEX	 S1G,wGTS
`3. Cco	 D144NS10%	 DATUy5(2048)
`4.0" 0 -	 -- U1 10 ASION	 ICAT( 1024)	 -	 --	 -------
t"	 0	 0	 Ft.UI^ALFNCL	 (CATUMS(1) 1 SIG	 1	 )
X7.000_100_	 MCkK(1)=('.
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